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(57)Abstract: 

PROBLEM TO BE SOLVED: To load a system on a vehicle for 
previously diagnosing a vehicle fault, with which traveling on the 
road is disabled or vehicle falls into traveling fault, and speedily 
taking temporary measures from the provided diagnosed result and 
data. 

SOLUTION: While using the existent sensor of engine 
system/motive force transmission system related to the vehicle 
fault to cause the traveling fault, the presence/absence of a 
control pulse and a deviation from a normal value area are 
diagnosed, the diagnosed result is transmitted to a repair institution 
while using communication equipment of mobile object loaded on 
the vehicle, the temporary measures/repair estimates are 
compared and the best measures and estimate are selected. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is related with three lines of the statistics about the breakdown which whose transit morbidity rate 
of an automobile is high and does not have an emergency repair means, 1 engine ignition system and a fuel cell 
subsystem, 2 engine fuel system and a cooling system, and 3 power transfer oil system. A detection judgment of 
the failure generating which can serve as a transit failure is made out of the signal in the preinstalled electronic 
control system or a diagnostic display system. The breakdown alarm report system characterized by constituting 
so that a diagnostic data may be transmitted to the diagnostic maintenance engine of a car and emergency 
measures or the countermeasures of a construction plan may be requested using the mobile communication 
device currently mounted. 

[Claim 2] In claim 1 , as the troubleshooting approach which can serve as a transit failure in an engine ignition 
system and a fuel cell subsystem In a gas column, an engine rotates by carrying out sequential ignition at 
gaseous mixture, and while diagnosing by distinguishing whether the ignition timing control signal by which 
the closed loop control was carried out links to an engine speed, and outputs an ignition pulse The breakdown 
alarm report system characterized by what is diagnosed when the cell charged with the generator driven with an 
engine distinguishes whether output voltage >9.0V predetermined are outputted. 

[Claim 3] When a fuel is supplied with a pump and the closed loop control is carried out to the necessary 
pressure in claim 1 as the troubleshooting approach which can serve as a transit failure in an engine fuel system 
and a cooling system, While diagnosing by distinguishing whether the energizing voltage of a fuel pressure 
control solenoid valve shows intermittence actuation periodically The breakdown alarm report system 
characterized by what is diagnosed by detecting that the cooling water temperature sensor for engine control 
shows engine overheating temperature >95 degree C when an engine cooling water circulates with a pump and 
the engine after warming up is cooled by necessary temperature. 

[Claim 4] The breakdown alarm report system characterize by what be diagnose by detecting whether oil 
pressure control solenoid valve energizing voltage show intermittence actuation periodically when a clutch oil 
and a transmission oil be supply with a pump and the closed loop control be carry out to the necessary pressure 
in claim 1 as the troubleshooting approach which can serve as a transit failure in a power transfer oil system . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Using the mobile communication device which is mounting this failure information, it 
transmits to a diagnostic maintenance engine and this invention relates to the car troubleshooting report system 
which requests emergency measures while it is the signal level which can be obtained from a sensor or electric 
electronic wiring and judges autonomously the failure level from which road transit of a car may serve as 
impossible or a transit failure. 
[0002] 

[Description of the Prior Art] Conventionally, in an automobile maintenance engine, the diagnostic information 
of OBD-2 for the U.S. (On Board Diagnosisphase -2) system or the mount diagnostic system for domestic was 
outputted with exclusive read-diagnostic equipment, and it uses as maintenance information with the CPU 
diagnostic equipment of an off board. However, mounted diagnostic equipment is duty-ized equipment on 
which self-control is made to impose so that the rate of exhaust air degradation may not exceed 3 times of a 
regulation value in the present condition, and is not an object for troubleshooting. From the debt by 
manufacturer guarantee, mounted troubleshooting cannot be crossed easily and put in practical use. Such 
diagnostic information is on board and is not displayed as a diagnostic result. 

[0003] A Hitachi mobile company is OBD-2 in that a user establishes the system as for which reservation of 
routine inspection is made to a dealer's maintenance section in the Internet communication link to such the 
present condition recently according to the press release information on Ford Motor ****. The mounted 
equipment HDM (Hitachi Diagnostic Module) for a car diagnosis by the diagnostic information of a system is 
put on the market, or mounted equipment from Seki of a failure precognition diagnosis is becoming full-scale 
gradually. 

[0004] On the other hand, through CAN (Controller Area Network), the control diagnostic information of a car 
comes to hand by CIS (Car Information System), or CIS and a cellular phone cooperate by Blue tooth and 
packet communication, and it is becoming an actual technique soon a high speed and to carry out the Internet 
communication link of the control diagnostic information of a car at a low price. 
[0005] 

[Problem(s) to be Solved by the Invention] According to the automobile technical handbook 4 (production, 
quality, and maintenance 1991.9:JAF statistical data), the average number of cases about three years in 1977, 
1983, and 1988 of the generating part classified by network of the breakdown in a high-speed path and a general 
path is the fuel system, the engine electronic electrical-and-electric-equipment system, the tire system, engine- 
coolant system, and change gear system from descending. 

[0006] So, in this invention, as main networks relevant to a breakdown with the road transit acting as 

[ breakdown ] impossible or a transit failure, it extracted to three lines, 1 engine ignition system and a fuel cell 

subsystem, 2 engine fuel system and a cooling system, and 3 power transfer oil system, and made to carry out 

the detection diagnosis of the breakdown precognition for every networks of these into the 1st technical 

problem. 

[0007] Since failure prevention is put into practice, the 2nd technical problem is implementing prompt 
emergency correspondence and permanent measures by simple actuation using a mobile data communication 
terminal. 
[0008] 
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[Means for Solving the Proton] In order to solve the above-mention problem, the following means 

was adopted in the car troubleshooting report system of this invention. 

[0009] First, the network of the high rank of a failure statistics probability raises troubleshooting significance. 
That is, it considers as the three order, 1 engine ignition system and a fuel cell subsystem, 2 engine fuel system 
and a cooling system, and 3 power transfer oil system, of significance. 

[0010] Next, a diagnostic sensor uses the existing sensor together as much as possible, and sets failure level as 
the output of a sensor as alarm slice level additionally. This is amended in order to abolish initial dispersion of a 
sensor output at this time. 

[001 1] The report of the recorded mounted diagnostic result is transmitted to a maintenance engine from a 
mobile data communication terminal. By mobile means of communications, such as a cellular phone, while the 
maintenance engine which received the report exchanges with a user about the approach of the check of a 
diagnostic result, and components repair / actuation maintenance predicted etc. and gives prediction explanation 
of a construction plan and the schedule per permanent measures with first-aid treatment, after he checks 
carrying out maintenance order, he notifies the request for quotation from a maintenance engine to components 
feeder Seki by E-mail etc. 

[0012] From the result of having actually carried out the check diagnosis of the failure car stored in the 
maintenance engine, the estimate which consists of the maintenance diagnostic man day and the components 
purchase price of components repair / actuation adjustment is outputted, and it hands to a user. 
[0013] 

[Embodiment of the Invention] A drawing is used for below and the concrete operation gestalt of this invention 
is explained to it. 

[0014] Drawing 1 is the block diagram showing the sensor used with the mounted equipment which carries out 
the precognition diagnosis of the failure to which road transit of an automobile may serve as impossible or a 
transit failure, and its usage. In this invention, a sensor is not only established newly in troubleshooting, but it 
aims at making the sensor already used for control, the alarm, and the display in the main networks of an 
automobile, i.e., an engine, a car (a wheel and suspension brake steering), and signal transduction, (instruments 
panel air bag) serve a double purpose, the inside of drawing — present — business — it is the sensor which the 
sensor of the red bold letter shown in the field of a sensor makes serve a double purpose, and the information on 
the existing diagnostic equipment may be diverted to some other purpose like a chassis (car) self-test or a fuze 
monitor 

[0015] To the diagnostic level in this invention aiming at the precognition diagnosis of failure serious so to 
speak which may produce a transit failure, and setting up, the existing diagnostic level is not related, when the 
deflection from initial value and a stationary value is large, the alarm of it is carried out to a transit failure, and 
it not necessarily aims at the cure with it a little early in relation to the emission requirement. Then, it is 
necessary for an alarm level to aim at and change transit failure precognition. 

[0016] Drawing 2 shows the example of six actuating systems used as troubleshooting information adopted by 
this invention, and diagnostic level. 

[0017] The ignition timing control section in an engine electronic control system is used for troubleshooting of 
the engine ignition system 21 as it is. That is, a trigger is generated according to a gas column in the ignition 
timing according to an engine operation situation from engine starting before a halt. If a monitor is carried out 
in the diagnostic terminal 22 which illustrated the existence of this trigger to front Naka and the ignition pulse 
accompanying engine rotation does not occur except cranking, it is judged as the flame failure of an ignition 
plug, and the fault of an ignition timing control network. 

[001 8] The cell voltage by charge fault of the electric power supply impossible of a fuel cell subsystem 23 used 
as the power sources of all automobile electrons and electric systems is insufficient, and it is diagnosed. A 
diagnosis is cell voltage 9.0V which carry out the monitor of the cell voltage while supplying power to a load, 
and cause fault to actuation of an electron and an electric system. A failure alarm is sent below. 
[0019] The fuel-injection valve-opening time amount control section in an engine electronic control system is 
used for troubleshooting of the engine fuel system 24 as it is. That is, if a monitor is carried out from engine 
starting before a halt in the diagnostic terminal 25 illustrating the existence of the fuel-injection valve-opening 
time amount trigger according to an engine operation situation and a fuel-injection command pulse does not 
occur with engine rotation, it is judged as lock out of a fuel injection valve, and the fault of a fuel-injection 
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network. 

[0020] Failure of the cooling fault of the engine-coolant system 26 etc. detects and diagnoses engine 
overheating by the cooling coolant temperature sensor 27. A diagnosis carries out level detection of the 
overheating temperature of 95 degrees C after an engine warm by the comparator 28, and carries out a failure 
report. 

[0021] The closed loop control of the power transfer section clutch control oil pressure 29 is carried out in the 
electronic circuitry, and it is diagnosed by the existence of the control pulse of the linear solenoid valve 210. 
[0022] Like clutch control oil pressure, the closed loop control of the power transfer section automatic- 
transmission LC oil pressure 21 1 is carried out in the electronic circuitry, and it is diagnosed by the existence of 
the control pulse of the line pressure solenoid valve 212. 

[0023] If a modality is divided roughly, in electronics control like a closed loop control and program control, 
what is necessary is just to judge the existence of the control signal within a loop formation according to 
operational status, and the location to diagnose is not pinpointed. A detecting point is specified, when operating 
a comparator and distinguishing on failure level like cell voltage or water temperature. 
[0024] Drawing 3 is the process-flow Fig. shown in the process after determining I transmitting a diagnostic 
data to the maintenance engine of the car concerned by simple actuation using the mobile communication 
device currently mounted, having a procedure formula and plan schedules, such as emergency measures and a 
construction plan, answer a letter, and ordering this maintenance, when a detection judgment of having 
generated failure with the road transit acting as [ failure ] impossible or the failure of transit is made 
autonomously. 

[0025] It has the car control system 3 1 , and the mounted diagnostic system 30 is on board from the car control 
system of main 3 networks, and it records car actuation data with a drive recorder 32, incorporates them to CIS 
(Car Information System)33, they carry out a monitor to real time on the navigation screen 34, and it carries out 
memory of the abnormality data to it by the memory card reader 35 at a memory card 36. 

[0026] With the servicing manual installed in CIS33, a user (operator) gets to know the components degradation 
information 37 on the Nabih screen first, and immediately, this components degradation information 37 is 
notified to car dealership's components maintenance (maintenance) firm 310 by service firm 39 course, and 
carries out the components arrangements directions 311. This arrangements directions information is also told 
to a user by the maintenance firm introduction 312, and is expressed on the Nabih screen as the maintenance 
approach 313. The process so far is performed as a routine. 

[0027] Furthermore, if there is need, the data of a memory card will be offered to a service firm by the flow of a 
memory card 314, it will collate with the past data stored there, and the contents of maintenance will be checked 
in the maintenance result 315. it should check before maintenance start specially — ** — if judged, a user gets 
the predetermined street transit pattern 316 of a vehicle from a service firm, will collect transit data, will 
transmit 317 to a service firm as a result of the obtained transit pattern, and will have a maintenance result 
judged In addition, 318,319 shows a process in case a user buys a new vehicle. 

[0028] Thus, if a user requests a maintenance preliminary activity from a service firm by off-line or RIMOTO 
or past data are entrusted, he can also request the lighting of transit hysteresis, and vicarious execution of trade- 
in assessment. 

[0029] Drawing 4 shows the remote fixing method used when the contents of maintenance can be grasped only 
by data transmission of a drive recorder, without carrying a vehicle into the remote maintenance method, i.e., a 
maintenance firm, among the above. A drawing explains the process concretely by drawing 4 . 
[0030] It can be said that they are enough for the usual troubleshooting without accident although the street 
transit data and the driving test data performed by judging that it is required of the past in the sensor, its data 
processor, and real vehicle of the mounted diagnostic equipment 40 cannot make the range of a test condition 
large like a test stand. 

[0031] Among drawing 4 , in order to use memory space efficiently, the drive recorder 41 of the mounted 
system 40 is incorporated, only when measured value exceeds the range specified beforehand (when measured 
value exceeds measuring range beyond fixed time amount, it is data (e-mail) transmission). If a components 
purchase place dealer is chosen from A and B when a user does not exchange the components by the diagnostic 
result by himself, the selected root to a dealer will be displayed on the Nabih screen 34. By being contingent 
[ on outlying observation carrying out count reappearance of predetermined ], by the time measured value 
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judges it as outlying obsen^^fci, the dependability of decision will be^^ed into predetermined time. For 
example, engine-cooling-water abnormal temperature makes 75 degrees C slice level experimentally in the 
location of a coolant temperature sensor 42. Although a wear check is carried out from brake-friction-pad 43 
thickness and the result of 14mm is also outputted at this time, this is satisfactory level on troubleshooting. 
Memory of the evaluation (an object part and measured value are a level judging) of data and a result of the ID, 
the test time, the test person, test entry, and test result of a vehicle is carried out as a list so that the maintenance 
data 44 may be illustrated all over drawing. Transmission of diagnostic information and a dealer list is made. It 
is stored in the memory of mounted diagnostic equipment, it transmits also to the service firm 45 which did the 
maintenance contract, and this data carries out the share of the data. A mechanic looks at data, and a service 
firm side is commented to a user by 46, and waits for the reply 47 of the maintenance order from a user. 
[0032] Shortly after ordering from maintenance order from a user and receiving the components receipt mail 47, 
a maintenance firm places an order with the dealer components sales division 48 and a maintenance 
(maintenance) firm, after components reception, keeps a vehicle for a user and starts maintenance. In a current 
commercial scene, when using genuine parts, in price, there is no room of selection and the maintenance firm 
chosen by the competition estimate becomes the sales of only a parts-replacement man day. 
[0033] 

[Effect of the Invention] Since the sensor which is used in the main networks which may cause a transit failure 
according to this invention is made to serve a double purpose, control a cost rise, detect outlying observation as 
compared with a stationary value, and accuracy is raised, a emergency measure and a lasting policy can be 
responded with allowances since it is a precognition diagnosis, and the diagnostic data is held to mounted 
equipment, command is not carried out to a maintenance contractor, but it can utilize also as data at the time of 
a vehicle change. Possibility of becoming the standard model of a diagnosis and maintenance of a future private 
vehicle is high. 

[Translation done.] 
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[Drawing 2] 
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